The spherical dynamics of a bubble in a compressible liquid has been studied extensively since the early work of Gilmore. Numerical codes to study the behavior, including when large non-spherical deformations are involved, have since been developed and have been shown to be accurate. The situation is however different and common knowledge less advanced when the compressibility of the medium surrounding the bubble is provided mainly by the presence of a bubbly mixture. This applies to both when the studied bubble is just one of the bubbles composing the two-phase medium, or in the simpler case where the concerned bubble is much larger than the finer bubbles forming the surrounding medium and is the driving force to the dynamics of this medium. In both cases, modeler resort to simplifying assumptions, with need for validation, would benefit from a basic fundamental study combining experimental observations and numerical/analytical simulations. This is more so since almost all simulation models use some form of single bubble dynamics as the building block to the two-phase models.
by the discharge voltage, the capacitors size, and the pressure imposed in the container. The size and concentration of the fine bubbles can be controlled by the electrolysis voltage, the length, diameter, and type of the wires, and also by the pressure imposed in the container. This enables parametric study of the factors controlling the dynamics of the primary bubble and development of relationships between the bubble characteristic quantities such as maximum bubble radius and bubble period and the characteristics of the surrounding two-phase medium: micro bubble sizes and void fraction. The dynamics of the main bubble and the mixture is observed using high speed video photography. The void fraction/density of the bubbly mixture in the fluid domain is measured as a function of time and space using image analysis of the high speed movies. The interaction between the primary bubble and the cloud are analyzed using both field pressure measurements and high-speed videography. Parameters such as the primary bubble energy and the bubble mixture density (void fraction) are varied, and their effects studied.
The attached fluid dynamics Video shows the dynamics of a primary spark bubble expanding and collapsing with/without a bubbly medium. The ambient pressure is set to 174mBar and the strength of the spark used is 11kV. It has been observed, both numerically and experimentally, that the presence of small bubbles dampens the growth of the central/primary bubble besides decreasing its collapse time [1, 2] .
